IN a significant number of cases of posterior prolapse of a lumbar intervertebral disc there is doubt as to the cause of symptoms and of the level affected. Contrast myelography is frequently used in this type of case in the hope that a more definite answer may be given. Reports on the accuracy of myelography in the diagnosis of prolapsed lumbar intervertebral disc vary between 67 per cent and 95 per cent (Scoville, Moretz and Hankins, 1948; Camp, 1939; Soderberg and Sjoberg, 1961), and as there is a wide variation between these figures it was decided to report the experience with myelography at the Orthopaedic Unit of Musgrave Park Hospital.
IN a significant number of cases of posterior prolapse of a lumbar intervertebral disc there is doubt as to the cause of symptoms and of the level affected. Contrast myelography is frequently used in this type of case in the hope that a more definite answer may be given. Reports on the accuracy of myelography in the diagnosis of prolapsed lumbar intervertebral disc vary between 67 per cent and 95 per cent (Scoville, Moretz and Hankins, 1948; Camp, 1939; Soderberg and Sjoberg, 1961) , and as there is a wide variation between these figures it was decided to report the experience with myelography at the Orthopaedic Unit of Musgrave Park Hospital.
In this unit myelography is not carried out routinely in all cases of suspected prolapsed lumbar disc. It is reserved for those which are not clinically typical, and in whom operation is contemplated when conservative treatment has failed. METHOD The accuracy of the myelography findings was checked in all patients who had had myelography followed by lumbar hemilaminotomy or hemilaminectomy for suspected prolapsed disc, between 1960 and 1966 inclusive. During this seven year period the operations were carried out by nine orthopaedic surgeons but almost all the myelograms were screened by one radiologist.
The myelogram reports were graded in one of three groups: 1. Those myelograms showing a definite or probable prolapsed disc. 2. Those showing a possible prolapsed disc. 3. Negative. i.e. no prolapse shown by the myelogram. In the period under study 354 patients had surgical exploration for suspected prolapsed lumbar disc. One hundred and forty-three of these patients had preoperative myelography. This report is therefore confined to the accuracy of myelography in these 143 cases.
In some reports on the accuracy of myelography each myelogram is recorded as correct or incorrect. However, in a significant number of cases this may not be adequate. A myelogram may suggest a prolapse at two disc spaces but a prolapse may be found at one only. In this case, the report has been right once and wrong once. A report may suggest a prolapse at, for example, the L4/5 disc space and a prolapse at the L5/S1 space may be found at operation. In this instance the myelogram has suggested a prolapse where none existed and not shown one where it did exist. The report has, in fact, been wrong twice. For this reason, the accuracy of the myelogram at each individual disc space has been recorded. During the period under study only 2 per cent of prolapsed discs were at the L3/4 level and the remaining 98 per cent were at the L4/5 and L5/S1 levels. This study is therefore confined to the accuracy of the myelograms at the L4/5 and L5/Sl levels, as there were in-sufficient numbers at the L3 /4 level to give meaningful results. The report on each myelogram was considered to have included the L4/5 and L5/S1 disc spaces. Had both these spaces been exposed at operation it would have been possible to comment on the accuracy of myelography at a total of 286 spaces (two spaces for each of the 143 patients surgically explored).
TECHNIQUE OF MYELOGRAPHY One hour prior to myelography mild sedation was administered when this was considered necessary. The patient lay in the lateral position, and the skin was prepared with a skin antiseptic. A midline site was selected either between the third and 4th lumbar spines, or between the fourth and fifth spines and the area was infiltrated with a local anaesthetic. Lumbar puncture was performed, and when a good flow of cerebrospinal fluid indicated that the tip of the needle was in the subarachnoid space, 5 ml. of fluid was removed for analysis. Four to 6 ml. of "myodil" was then slowly injected. To ensure that the tip of the needle remained in the subarachnoid space throughout the injection of the myodil, several test withdrawals of cerebrospinal fluid were carried out during the injection process. After injection of the myodil the needle was withdrawn, and the patient was placed on a tilting fluoroscopic table. The column of myodil was studied in positions from the horizontal to the vertical, in the anteroposterior, lateral, and oblique views. The myodil was not routinely removed after screening. RESULTS
Myelography failed for technical reasons in 14 out of the 143 cases. In 13 of these the myodil was injected extradurally and the remaining patient was intolerant to tipping while being screened. This left 129 patients with technically successful myelo. grams. In these 129 cases the L4/5 disc space was exposed at operation in 107 cases and the L5/S1 space was exposed in 93 cases. Thus the accuracy of the myelography could only be assessed at 200 disc spaces as against a theoretical maximum of 258 spaces, had both disc spaces been exposed at operation in all 129 patients. Table I shows the results obtained. There are certain inherent inaccuracies in assessing these results. The surgeon may explore the wrong disc space and not appreciate his mistake, or a slight posterior bulge of a disc may be interpreted by one surgeon as a prolapse, while another may consider it to be within normal limits. There should be fewer variations between the myelogram reports, as almost all were given by the same radiologist. Table II compares the accuracy of myelography at the two disc spaces. The accuracy at the L4/5 level appears to be slightly better than that at the L5/S1 level. However, when this difference was analysed statistically no significant difference was shown. It would be reasonable on clinical grounds for such a difference to exist, as the theca at the L5/S1 level may be displaced posteriorally away from the disc, or a short cul-de-sac may occur at this level. There were five myelograms in which the radiologist commented that the theca was so far back at the L5/Sl level that he could not be confident about the negative myelogram at that level. In four of these five cases a prolapsed L5/Sl disc was subsequently found, but these figures are too small to be statistically significant. All that can be said is that while there may be a small difference in the accuracy of myelography at the two levels, it does not appear to be of much significance, with the possible exception of those cases with a posteriorally displaced theca at the L5/S1 level, or a high cul-de-sac. In these cases the accuracy of myelography at the L5/S1 level may be quite low, but more cases would be needed before this could be statistically proven.
Seventy per cent of the myelogram reports at the individual spaces were correct, and 30 per cent were incorrect. In comparing these results with those of other reports, two points must be considered. Firstly this method of analysis at each disc space separately, rather than taking the myelogram as a whole, is a severer test of the accuracy of myelography. Certainly these results do fall towards the bottom of the range of accuracies which have been reported. Secondly, the accuracy rate must be corrected for the technical failure rate of 10 per cent. When this is allowed for the final figures are: in 10 per cent of the disc spaces no answer was given owing to technical failure, in 63 per cent the correct answer was given, and in 27 per cent the wrong answer was given.
If the myelograms were analysed in the more usual manner and not at the individual disc spaces, and the technical failures were ignored, then 80 per cent of those myelograms showing a definite or probable prolapse were correct. I feel that the 63 per cent correct from the first set of figures more accurately reflects the usefulness of the procedure in our hands.
These results raise two main problems. Can the technical failure rate be lowered, and can the accuracy at the individual disc spaces be increased? Of the 14 technical failures in the series, 13 were due to extradural myodil. In all cases the lumbar puncture and myodil injection was carried out by a reasonably experienced surgeon. Shapiro (1962) states that the myodil injection should be carried out under fluoroscopic control. This has not been done here, and it is possible that this would considerably reduce the incidence of extradural myodil. It does, however, considerably increase the time required by the radiologist. There are two simpler measures which do not have this drawback. With the patient in the lateral position, it is difficult to avoid some lateral curveature in the lumbar spine, and this makes accurate penetration of the theca in the midline difficult. If lumbar puncture is performed with the patient sitting up, it is easier to eliminate lateral spinal curveature, and thus easier to obtain an accurate midline lumbar puncture. Furthermore, lumbar puncture should be routinely carried out at the L3/4 interspinous level. The very great majority of disc prolapses occur at the L4/5 and L5/S1 levels, and an extradural pool of myodil at the L3 /4 disc level will not obscure the two lower levels, and prevent a subsequent successful injection of myodil. As it is important to ensure that the lumbar puncture is carried out at the L3/4 level, a routine "marker" film should be taken before the lumbar puncture is carried out.
TIhe results do not reflect very favourably on the accuracy of myelography in our hands. Four to 6 ml. of myodil has been used, and this appears to be common practice. Shapiro (1962) states that a minimum of 12 ml. should be used, and if the posterior border of the vertebral bodies is concave, up to 24 ml. He states that the incidence of post-myelographic sequelae is no higher after using such large amounts of myodil, but he removes the myodil under fluoroscopic control after screening. Ford and Key (1950) , on the other hand, believe that using a large amount of myodil reduces the accuracy, as the larger myodil column is less mobile and it is important to observe the head of the myodil column as it moves. As we are not removing the myodil under fluoroscopy we do not feel that it would be justified to use large amounts of myodil in the subarachnoid space, in view of the risk of postmyelographic sequelae.
Myelography has been of only limited assistance to us in the diagnosis of the clinically doubtful prolapsed disc. In 7 patients who had negative myelograms for both disc spaces, and who were subsequently explored, 5 were found to have a prolapsed disc. In these cases the clinical picture had become more typical, and the decision to ignore the myelograms was amply justified by the operative findings. This supports the conclusion of Scoville, Moretz and Hankins (1948) that a negative myelogram should not be allowed to prevent operation if the clinical picture suggests a prolapsed disc.
Myelography was, however, of assistance in 4 cases of spinal canal tumours which presented as atypical disc lesions, and it does have a definite, though limited, place in the diagnosis of posterior prolapsed lumbar intervertebral discs. SUMMARY 1. The accuracy of myelography, as confirmed at operation, was assessed at 200 disc spaces in 129 patients.
2. There was a sigificant technical failure rate due to the extradural injection of the contrast medium, and measures are suggested to reduce this.
3. A negative myelogram should be ignored in the presence of a convincing clinical picture of a prolapsed disc. 4. Myelography was useful in eliminating tumours in the spinal canal, but gave only limited assistance in the diagnosis of clinically doubtful posterior prolapsed lumbar intervertebral discs. ACKNOWLEDGMENTS I wish to thank the orthopaedic surgeons of Musgrave Park Hospital for permission to include their patients in this study. THIS book will be welcomed by everyone interested in the management of ulcerative colitis. This is the first authoritative and comprehensive review in British literature for many years giving the combined surgical and medical views of the leading authorities on diseases of the colon in Britain. The admirable balance and combination of medical and surgical treatments shows no bias towards medicine or surgery. The necessity for combined assessment and follow up are stressed in the diagnosis and therapy of this difficult and troublesome disease.
The survey of epidermiology covers the world literature and the section on pathological features of the inflammatory and ulcerative conditions of the colon is concise and well illustrated. The statistical analyses of a large series of cases have been carefully prepared and presents precise information on the results of both medical and surgical treatments in the first and subsequent attacks.
The text and illustrations on surgical technique should be most helpful to surgeons dealing with this complex problem. The text and production leave nothing to be desired. This book should be the standard reference for both physician and surgeon dealing with granulomatous diseases of the colon.
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